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(54) DIGITAL STILL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image without 
defects in reproduction of gradation even from an object 
with a wide luminance range by picking up an image of an 
object with a wide luminance range while changing the 
exposure for odd number and even number fields and 
shifting levels of both field images and compositing them. 



I. ►>■« 




♦ I 









SOLUTION: An exposure control means 61 decides an 
exposure and an aperture 2, an electronic shutter speed 
of a CCD 3 and a mechanical shutter speed are set and 
an object is exposed under time control by a timing 
generator 8. Light receiving elements on the CCD 3 
conduct photoelectric conversion by the exposure. Then 
charges stored in odd number and even number fields of 
the CCD 3 are converted into digital data by an A/D 
converter 4 and the digital data are stored in a frame 
memory. Through the combination of the electronic 
shutter and the mechanical shutter, the image of the 
object is picked up while the exposure for the odd 

number and even number fields is changed by a prescribed amount and the levels of both field 
images are shifted and both images are composited. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the digital still camera which records a photographic subject image using the output 
of CCD for image photography Have an image data operation means and an exposure control 
means, and when a photographic subject brightness region is size It is the digital still camera 
which said exposure control means gives the exposure time which is different in a group and the 
other groups in CCD in one photography, and is characterized by compounding it to the image 
data of one frame after said image data operation means carries out the level shift of the signal 
acquired from a different group, respectively. 

[Claim 2] In the digital still camera which records a photographic subject image using the output 
of parity both the fields of CCD for image photography A diaphragm, a machine shutter, and the 
A/D converter that changes into a digital signal the amount signal of charges stored in parity 
both the fields of CCD, An image data operation means to change into the image data of one 
frame the digital signal acquired from said parity both fields, and the exposure control means 
which controls the aforementioned drawing, a machine shutter, and the electronic shutter of 
CCD, When a preparation and a photographic subject brightness region are size, after said 
exposure control means carries out opening of the machine shutter, The reset pulse which 
initializes the amount of charges to coincidence is given to parity both the fields. The charge 
transfer pulse which transmits the charge stored in one field after that is given. Carry out 
[ aforementioned ] charge transfer pulse impression, and a machine shutter is embarrassed after 
predetermined time. It is the digital still camera characterized by giving the charge transfer pulse 
which transmits the charge stored in the field of another side by after an appropriate time, and 
compounding it to the image data of one frame after said image data operation means carries out 
the level shift of the digital signal of said parity both fields. 

[Claim 3] In the digital still camera which records a photographic subject image using the output 
of parity both the fields of CCD for image photography A diaphragm, a machine shutter, and the 
A/D converter that changes into a digital signal the amount signal of charges stored in parity 
both the fields of CCD, An image data operation means to change into the image data of one 
frame the digital signal acquired from said parity both fields, Have the aforementioned drawing, a 
machine shutter, and the exposure control means that performs electronic shutter control of 
CCD, and when a photographic subject brightness region is size, said exposure control means 
After giving the reset pulse which initializes the amount of charges to parity both the fields, The 
charge transfer pulse which transmits the charge which was made to carry out opening of the 
machine shutter, and was stored in one field after that is given. Carry out [ aforementioned ] 
charge transfer pulse impression, and a machine shutter is embarrassed after predetermined 
time. It is the digital still camera characterized by giving the charge transfer pulse which 
transmits the charge stored in the field of another side by after an appropriate time, and 
compounding it to the image data of one frame after said image data operation means carries out 
the level shift of the digital signal of said parity both fields. 

[Claim 4] A digital still camera given in said claims 1-3 characterized by especially a 
photographic subject brightness region making size the case where a photographic subject 
brightness region is 5 or more Evs. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is concerned with the digital still camera which records a photographic 
subject image using the output of the odd even number field of the charge-coupled device for 
image photography, and is related with the technique which controls the feeling of a rough 
deposit by the deficit of the gradation of a high brightness field, and noise mixing in a low 
brightness region to the big photographic subject of especially a brightness region. 
[0002] 

[Description of the Prior Art] The digital still camera using CCD as an image sensor has come 
out to the commercial scene. In these digital cameras, in order to design cheaply, what uses 
CCD currently used for the camcorder is known. 

[0003] Generally, since CCD used for a video camera is designed in accordance with the video 
signal (NTSC) output, it can read only the information on the one half of the photo detector in 
about 400,000 CCD at once. Then, when recording a still picture, it is necessary to reconstitute 
the image information (field) of even lines and odd lines as one frame. 

[0004] However, time lag arises in the incorporation time amount of the odd number field and the 
even number field, and the problem that a notch will be conspicuous in the profile section arises 
in the case where a photographic subject with a motion is photoed. 

[0005] Then, the method which loses the time lag of the parity field is learned, making the 
exposure in parity both the fields the same by shutting the machine shutter built in the body of a 
camera, in order to cancel this. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the time a digital still camera is 
stabilized as a still picture and can acquire sufficient image quality, it will not have resulted. The 
still picture depends this on the property of human being it is easy to recognize the deficit of the 
image far rather than an animation like video. 

[0007] Since gradation reappearance becomes inadequate in photoing the big photographic 
subject of especially a brightness region, a gradation deficit takes place in a high brightness field, 
or it becomes easy to produce fault — the feeling of a rough deposit by noise mixing is accepted 
in a low brightness region. 

[0008] Here, that said gradation reappearance is inadequate originates in the lowness of the 
dynamic range of CCD which is an image sensor. Drawing 2 is the photoelectrical property of 
CCD. As drawing 2 shows, since the amount of stored charge of CCD is saturated with a high 
brightness field, the part which cannot detect light and darkness arises in it. Moreover, in a low 
brightness field, since the amount of stored charge of CCD becomes below a noise level, the 
part in which light and darkness are not detected here occurs. 

[0009] In order to solve this, CCD with the big amount of saturation charges and high CCD of 
S/N needed to be used. 

[0010] However, generally such CCD is expensive. 
[0011] 

[Means for Solving the Problem] This invention is for solving the aforementioned technical 
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problem, and even if it uses low CCD of a dynamic range to the big photographic subject of a 
brightness region, it is in offering the digital still camera it is made not to produce the problem of 
generating of the feeling of a rough deposit by noise mixing in the deficit or low brightness region 
of gradation of a high brightness field as much as possible. 

[0012] Then, the digital still camera of this invention which records a photographic subject image 
using the output of CCD for image photography Have an image data operation means and an 
exposure control means, and when a photographic subject brightness region is size Said 
exposure control means gives the exposure time which is different in a group and the other 
groups in CCD in one photography, and after said image data operation means carries out the 
level shift of the signal acquired from a different group, respectively, it is characterized by 
compounding to the image data of one frame. 
[0013] 

[Embodiment of the Invention] Drawing 1 is the system block Fig. of the digital camera in which 
the example of this invention is shown. 

[0014] The brightness of a photographic subject is measured by the photometry component 20 
or CCD3, and an exposure (extracting exposure time) is determined in the exposure control 
means 61 by which endocyst is carried out to CPU6. Then, diaphragm 2, the electronic shutter 
rate of CCD3, and the opening time amount (machine shutter speed) of the machine shutter 2 
are set up, time control is carried out by the exposure control means 61 with a timing generator 
8, and exposure of a photographic subject is performed by it. Photo electric conversion is 
performed by exposure by each photo detector on CCD3 (photodiode (not shown)). Then, the 
charge stored in the odd number field of CCD3 and the even number field is digital-data-ized 
through A/D converter 4, and is stored in a frame memory. Furthermore, an operation is made as 
said digital data turns into image data as one frame with the image data operation means 62 by 
which endocyst is carried out to CPU6. The generated image data is recorded on a flash memory 
7 in the state of [ incompressible ] compression. 

[0015] Two kinds of exposure approaches are prepared in this example by the magnitude of the 
brightness region of a photographic subject. Here, a photography person may be made to judge 
selection of these two approaches according to decision of the size of a photographic subject 
brightness region, it may be chosen with the manual switch which is not illustrated, may carry 
out the endocyst of the selection means to CPU, and may make an automatic judgment by CPU 
according to the size of a photographic subject brightness region based on the photometry 
information on CCD. 

[0016] First, the exposure approach when a photographic subject brightness region is not large is 
explained. Here, they are as specifically as "there is nothing greatly [ a photographic subject 
brightness region ]" less than 5 Evs. 

[001 7] In that case, the luminance distribution of a photographic subject fits in the part of the 
inside brightness region of drawing 2 . For this reason, even if record is performed with the 
average exposure which measured the strength of the light by the external photometry 
component or CCD, the breakdown on gradation reappearance is not generated. 
[0018] Drawing 3 is a timing diagram which shows the exposure time in the odd number field and 
the even number field in the photographic subject which is not large as for a brightness region. 
The exposure time is controlled by combination of a machine shutter and the electronic shutter 
of CCD at this example. An electronic shutter is impressing the reset pulse which initializes the 
amount of charges of the photo detector in CCD, and the charge transfer pulse for sending the 
charge accumulated in the photo detector to a perpendicular register here. 
[0019] First, it changes machine SHATA into an opening condition at time of day tO. Next, in 
time of day t1 , the reset pulse which initializes the amount of charges of the photo detector is 
sent to both the odd number field of CCD, and the even number field, this time — parity both 

the fields — being also mechanical (an optical path like) — electric — light storage — it will 

be in a possible condition. Then, the charge transfer pulse for sending the charge stored in the 
photo detector of the odd number field at the time of day t2 after the exposure time Tex 
beforehand computed by CPU to the perpendicular register of CCD is sent. A machine shutter is 
closed synchronizing with this. The charge which ****s in exposure for time amount Tex is 
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generated in the odd number field, and this is sent to it through the perpendicular register of 
aforementioned CCD, and a ievei register at an A/D converter, since a charge transfer of the 
even number field cannot but consist of constraint on the design of CCD after time amount Tf 
from time of day t2 — the even number field — electric — between time of day t2 to time-of- 
day t2+Tf(s) — light storage — it is in a possible condition. However, since a machine shutter is 
closed at time of day t2 as mentioned above, in the even number field, the charge which ****s in 
exposure for time amount Tex like the odd number field is generated. Therefore, although charge 
transfer timings differ in parity both the fields, the same time amount and the same light 
exposure are obtained. And the charge transfer pulse for sending the charge stored in the photo 
detector of the even number field by time-of-day t2+Tf to the perpendicular register of CCD is 
sent, and the charge which ****s in exposure for time amount Tex is sent to an A/D converter 
through the perpendicular register of aforementioned CCD, and a level register. 
[0020] In the above-mentioned example, although the light storage initiation timing of parity both 
the fields considered as the charge reset pulse impression time of day after machine shutter 
opening, after charge reset pulse impressing to parity both the fields, it is made to carry out 
opening of the machine shutter, and it is good also considering this machine shutter as opening 
time of day. 

[0021] Moreover, although the light storage termination timing of parity both the fields 
considered as the charge transfer pulse impression time of day of the odd number field, and the 
machine shutter embarrassment time of day synchronized with this in the above-mentioned 
example, before charge transfer pulse impression of the odd number field, it is made to carry out 
machine shutter embarrassment, and good also as this machine shutter embarrassment time of 
day. 

[0022] Drawing 4 is a related Fig. with the output level after the AD translation was carried out 
to photographic subject brightness. An operation is made as the digital signal of parity both the 
fields stored in the frame memory serves as image data as one frame by CPU which connotes an 
operation means to generate to the image data of one frame. 

[0023] Next, the exposure approach in the case of being large of a photographic subject 
brightness region is explained. 

[0024] In this case, the luminance distribution of a photographic subject is crossed to a high 
brightness region from the low brightness region of drawing 2 . If record is performed as it is like 
the case where the brightness region mentioned above is not large, with the average exposure 
which measured the strength of the light by the external photometry component or CCD, a part 
of low brightness region and high brightness region will exceed the range of the effective record 
brightness region of CCD, and the breakdown on gradation reappearance will occur. 
[0025] For this reason, as it is the following, the exposure in the even number field and the odd 
number field is given so that it may get mixed up in the aforementioned average exposure. Here, 
the difference of the exposure between parity both the fields is good also as a configuration 
computed by CPU based on the photometry value of CCD, and good also as a configuration 
which a photography person decides to be arbitration. 

[0026] Drawing 5 is a timing diagram which shows the exposure time in the odd number field and 
the even number field in the large photographic subject of a brightness region. 
[0027] First, it changes machine SHATA into an opening condition at time of day tO. Next, in 
time of day t1, the reset pulse which initializes the amount of charges of the photo detector is 
sent to both the odd number field of CCD, and the even number field, this time — parity both 

the fields — being also mechanical (an optical path like) — electric — light storage — it will 

be in a possible condition. Then, the exposure time of the odd number field beforehand computed 
by CPU The charge transfer pulse for sending the charge stored in the photo detector of the 
odd number field at the time of day t2 after Tex/od to the perpendicular register of CCD is sent. 
It is Tex/od=Tex/ave-delta Tex here and the exposure time and deltaTex which are computed 
from the average exposure of the above [ Tex/ave ] are 1/2 of the exposure-time difference 
computed from the exposure difference of parity both the aforementioned fields. In the odd 
number field, the charge which ****s in exposure for time amount Tex/od is generated, and this 
is sent to an A/D converter through the perpendicular register of aforementioned CCD, and a 
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level register. It continues and a machine shutter is closed by time-of-day t3=t2+2de!taTex. the 
even number field — electric — between time of day t3 to time-of-day t2+Tf(s) — light storage 
— it is in a possible condition. However, since a machine shutter is closed at time of day t3 as 
mentioned above, the amount of charges stored in the photo detector of the even number field 
turns into an amount which ****s in exposure for time amount Tex/ev=Tex/ave+delta Tex. And 
the charge transfer pulse for sending the charge stored in the photo detector of the even 
number field by time-of-day t2+Tf to the perpendicular register of CCD is sent, and the charge 
which ****s in exposure for time amount Tex/ev=Tex/ave+delta Tex is sent to an A/D 
converter through the perpendicular register of aforementioned CCD, and a level register. The 
specified quantity and the exposure time are changed among parity both the fields as mentioned 
above. 

[0028] Drawing 6 is drawing showing the light exposure of the parity field of this invention in the 
large photographic subject of a brightness region, and the photoelectrical property of CCD. As 
mentioned above, the light exposure difference of 2delta E minutes is given among both the 
fields by changing the exposure time between the parity fields. In the odd number field, since 
smaller light exposure is given by the smaller exposure time, the amount of stored charge of 
CCD does not reach the amount of saturation charges to the high brightness field of a 
photographic subject. This becomes possible [ recording the light-and-darkness information on 
an inside brightness region ] from the high brightness field of a photographic subject. Similarly, 
since larger light exposure is given by the larger exposure time, the amount of stored charge of 
CCD exceeds a noise level to the low brightness field of a photographic subject in the even 
number field. This becomes possible [ recording the light-and-darkness information on an inside 
brightness region j from the high brightness field of a photographic subject. 
[0029] After level is shifted as follows by CPU which connotes an operation means, the 
information recorded on the field of odd number and each even number as mentioned above is 
compounded, and is made with the frame information whose number is one. 
[0030] Drawing 7 is the related Fig. of the photographic subject brightness out of which the odd 
number field and the even number field come, respectively, and an output level. Since the odd 
number field and the even number field are changed before or after delta E minutes to standard 
exposure, as for each output-level y, amendment is made based on the following relational 
expression. 

Odd number field 0 <= y<Hi-gammadeltaE y=y+gammadeltaE Hi-gammadeltaE<=y<=Max 
y=y+gammadeltaE(Max-y) / (gammadeltaE+Max-Hi) even number field 0 <= y<Lo+gammadeltaE 
y=yLo/(gammadeltaE+Lo) Lo+gammadeltaE<=y<=Max y=y-gammadeltaE — here, although it is 
the inclination between a Max:record level value, Hi:highlights level value, Lo:shadow level value, 
and gamma:brightness and an output level and a proper value is set up When output levels are 0- 
255, as for 200-230, and Lo, being set as 30-5 is [ Hi ] desirable. Moreover, as for deltaE, being 
set as 0.5Ev~1Ev is desirable. 

[0031] By the above-mentioned relational expression, the output level of odd number and the 
even number field is compounded, the relation of the photographic subject brightness and output 
level which are shown as the chip box continuous line of the center of drawing 7 is obtained, and 
the image data whose number is one is obtained. 

[0032] Here, mainly in the even number field, output-level information is substantially missing in 
a high brightness field in a low brightness field with the odd number field. About these fields, an 
output level is determined by interpolation based on the output level of the field of one side 
which has substantial information. Generally, since a high brightness field and a low brightness 
field have that the information on the frequency between altitude is included [ little ], a 
breakdown is not caused as image data. 

[0033] Moreover, by the above-mentioned operation, the gamma characteristics in the inside 
brightness section are the same as the case where it is aimed at a narrow photographic subject 
by the brightness region without the need of changing exposure between the fields. For this 
reason, there are also few bearish [ of the gradation reappearance by the size of a photographic 
subject brightness region ] and high contrast differences, they end, and do not cause a 
photography person's derangement. 
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[0034] Moreover, since a machine shutter is used at the time of photography, a photography 
person can be concerned in termination of photography with a machine shutter sound. 
[0035] 

[Effect of the Invention] As explained above, even if it uses low cheap CCD of a dynamic range, 
according to the digital still camera by this invention, it becomes possible to generate the image 
which controlled the feeling of a rough deposit by the deficit of the gradation of a high brightness 
field, and noise mixing in a low brightness region to the big photographic subject of a brightness 
region. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the system block Fig. of the digital camera in which the example of this 
invention is shown. 

[Drawing 2] It is the photoelectrical property Fig. of CCD. 

[Drawing 3] In the photographic subject which is not large as for a brightness region, it is the 
timing diagram which shows the exposure time in the odd number field and the even number 
field. 

[Drawing 4] It is a related Fig. with the output level after the AD translation was carried out to 
the photographic subject brightness in the photographic subject which is not large as for a 
brightness region. 

[Drawingji] In the large photographic subject of a brightness region, it is the timing diagram 
which shows the exposure time in the odd number field and the even number field. 
[Drawing 6] It is drawing showing the light exposure of the parity field of this invention in the 
large photographic subject of a brightness region, and the photoelectrical property of CCD. 
[Drawing 7] It is a related Fig. with the output level after the AD translation of the brightness 
region was carried out to the photographic subject brightness out of which the odd number field 
in a large photographic subject and the even number field come, respectively. 
[Description of Notations] 

1 : Lens 

2 : Extract and it is Machine Shutter. 

3 :.CCD 

4 : . A/D Converter 

5 : Frame Memory 

6 :CPU 

61 : Exposure Control Means 

62 : . Image Data Operation Means 

7 : Flash Memory 

8 : Timing Generator 

[Translation done.] 
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»©«S«Jt2«:«»7 * -ju KOS^^cSAfcftfcfiS 

^e>fts 0 ctii^isu*>i'^-«i;6n 
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-)l Ktt^am^tt«FSIt2*6«fS0t2+Tf©HTfc % 8 

8iJt2-ca«5/+y»-^fflD6ft*/c«>, 
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